Gellertiella hungarica gen. nov., sp. nov., a novel bacterium of the family Rhizobiaceae isolated from a spa in Budapest Microbial communities of the well and pool waters of the Gell ert thermal bath (Budapest) were investigated by cultivation-based techniques [9] . The thermal water of the pool had a diverse bacterial community, though most isolated bacteria belonged to the lineage of Alphaproteobacteria. The present study aimed to determine the taxonomic position of strain RAM11 T isolated from the pool water of this thermal bath and its description by a polyphasic approach.
In the last decades there have been many controversies connected to the family Rhizobiaceae [1] in phylogenetic as well as nomenclatural aspects [2] [3] [4] [5] [6] [7] . Most members of this family are known as dinitrogen fixers and are associated to plants. In 2015 the phylogeny of the Rhizobiaceae was revised [8] ; the genera Pararhizobium and Neorhizobium were incorporated into the family and the genus Allorhizobium was also revised.
Microbial communities of the well and pool waters of the Gell ert thermal bath (Budapest) were investigated by cultivation-based techniques [9] . The thermal water of the pool had a diverse bacterial community, though most isolated bacteria belonged to the lineage of Alphaproteobacteria. The present study aimed to determine the taxonomic position of strain RAM11
T isolated from the pool water of this thermal bath and its description by a polyphasic approach.
The water, which drains directly into the inside pool (originating from the well) of the Gell ert bath, Budapest, was sampled on 28th October 2013. The temperature of the pool water was 36 C and its pH was 7.0. The sample for cultivation was taken under aseptic conditions, was collected in sterilized screw-capped flasks and was transferred to the laboratory in a cooler bag at 4 C. Bacterial strain RAM11 T was isolated after serial dilution of the water sample on R2A medium [10] after 3 weeks of incubation at 37 C. Strain RAM11 T is able to grow also on 10 % R2A medium and yeast mannitol agar (DSMZ meddium 98; www.dsmz.de) but not on TSA medium (DSMZ medium 545; www.dsmz.de).
Colony morphology was studied on R2A medium by direct observations of single colonies. Cell size, shape, arrangement and flagella of strain RAM11
T were studied in native preparations, by Gram staining according to Claus [11] and with transmission electron microscopy (TEM) as described by Tóth et al. in 2017 [12] . Shadow casting was done according to Ohad et al. [13] .
Cells of RAM11
T were small, Gram-negative rods. Based on TEM photos it is evident that strain RAM11
T is able to produce buds (Fig. 1a, b ) and also has a darkly stained bar along the side of the cell (Fig. 1d) like Ensifer adhaerens Casida A [14] . But the facts that strain RAM11 T has one polar flagellum (Fig. 1a, c) and is able to form rosettes ( Fig. 2 ) in liquid cultures differentiate it from its relatives.
Growth under anaerobic conditions, catalase and oxidase activity, oxidative and fermentative degradation of glucose, urease activity, nitrate reduction, starch hydrolysis, and caseinase, gelatinase and phosphatase activities were examined as described by Tóth et al. [15] . Growth at different temperatures (4, 10, 20, 25, 28, 30, 37, 45 C) was determined using R2A agar slants. NaCl (0, 1, 2, 3, 4, 5, 7.5, 10 %, w/v) and pH tolerance (range 4-11 in steps of 1.0) were checked in R2A broth (the pH was adjusted prior to sterilization by adding 0.1 N HCl or 0.1 N NaOH). All other tests were evaluated at pH 7, with 0 % NaCl concentration and at 28 C. Additional metabolic studies were performed with API 50CH, API 20NE and API ZYM (bioM erieux) systems following the instructions given by the manufacturer. Susceptibility of the strain RAM11
T to different antibiotics was studied on R2A plates using antibiotic-containing discs (Bio-Rad) after 24 h of incubation at 28 C; results are given in Table S1 (available in the online Supplementary Material). Side-by-side analysis for phenotypic tests was evaluated together with the following type strains: Rhizobium azooxidifex DSM 100211 T [16] , Ensifer (syn. Sinorhizobium) americanus DSM 15007 T [17] , Mycoplana dimorpha DSM 7138 T [18] and Rhizobium leguminosarum LMG 14904 T [19, 20] .
Phenotypic characters of strain RAM11 T and its relatives are given in Table 1 and in the species description. Degradation of gelatin, acid production from D-fructose and starch, and 0 % NaCl optimum distinguish strain RAM11
T from all species of related genera.
The antimicrobial effect of strain RAM11
T against Micrococcus luteus DSM 14234 T was tested on nutrient agar medium (DSMZ medium 1) according to the modified method of Casida [21] . In contrast to E. adhaerens Casida A, strain RAM11 T did not show any antimicrobial effect against the tested bacterium.
All chemotaxonomic properties (analysis of isoprenoid quinones, cell wall diamino acid, polar lipids, fatty acids, G+C values of the cells) were studied according to Tóth et al. [15] . Fatty acid profiles of strain RAM11
T and its relatives are given in Table 2 . The high content of 11-MeC 18 : 1 !7c and low content of C 19 : 0 cyclo!8c differentiate strain RAM11
T from its relatives. Respiratory quinones of strain RAM11
T were Q-10, Q-8, Q-9 in a ratio of 74 : 15 : 9. The polar lipid profile contained phosphatidylglycerol, phosphatidylethanolamine, phosphatidylmonomethylethanolamine, phosphatidylcholine, an unidentified aminolipid and an unidentified phospholipid (Fig. S2) .
The 16S rRNA gene of strain RAM11 T was amplified as described by Tóth et al. [22] . Purification and sequencing of PCR products was carried out by LGC Genomics (Berlin, Germany).
The 16S rRNA gene sequences were aligned against sequences available from the GenBank database (http://www.ncbi. nlm.nih.gov/) using a BLAST search [23] with the algorithm of the SILVA project (www.arb-silva.de) [24] as well as by using the EzTaxon Server [25] . Phylogenetic and molecular evolutionary analyses were conducted using MEGA version 7.0 [26] The maximum-likelihood phylogenetic tree (Fig. 3) (involving all relatives of strain RAM11
T above 96 % sequence similarity and also members of the genera Pararhizobium and Neorhizobium) reconstructed from genetic distances calculated using Kimura's two-parameter method [33] showed that our bacterium belongs to the family Rhizobiaceae in the class Alphaproteobacteria, distantly grouping together with the genera Ensifer and Mycoplana; the members of the genus Rhizobium seemed even more distantly related. It is known that the genus Rhizobium does not form a monophyletic branch [16] and this is evident also from this phylogenetic tree. The phylogenetic tree reconstructed from the same sequences by the neighbour-joining method (Fig. S1 ) confirms that strain RAM11
T is distantly related to all the following genera: Ensifer, Mycoplana, Rhizobium, Pararhizobium and Neorhizobium. We refrained from doing DNA-DNA hybridization in our study as according to the recommendation of Kim et al. [34] based on pairwise comparison of bacterial genomes, the species threshold should be increased to the level of 98.65 % and also the threshold values of genera are higher than was suggested by Tyndall et al. [35] . In order to obtain an insight into the phylogenetic relationship using a method with higher resolution, partial nucleotide sequences of different genes of strain RAM11 T were determined. The genes recA, atpD, glnII and nodD of strain RAM11
T were amplified according to Kalwasi nska et al. [36] , the temperature profile was adjusted based on Vinuesa et al. [37] and in the case of the symbiosis gene nodD according to Rivas et al. [38] , with the following primers: 41F (TTCGGCAAGGGMTCGRTSATG) and 640R (ACATSACRCCGATCTTCATGC) in the case of recA, 255F (GCTSGGCCGCATCMTSAACGTC) and 782R (GCCGACACTTCMGAACCNGCCTG) in the case of atpD, 12F (YAAGCTCGAGTACATYTGGCT) and 689R (TGCATGCCSGAGCCGTTCCA) in the case of glnII, and 1F (CTCGTCGCGCTCGACGCATTGA) and 1R (TGCCCCATGGACATGTA) in the case of nodD genes. Based on these genes, the closest sequence similarities to strain RAM11
T are as follows: glnII to E. americanum CFNE173 (88.09 %), recA to R. marinum MGL06 (91.58 %), and atpD to Agrobacterium tumefaciens ZY-40s (92.79 %); all belong to different genera. Maximum-likelihood trees based on these genes are given in Fig. S3 .
In the maximum-likelihood trees based on atpD and recA gene sequences, the newly isolated strain groups together with different Rhizobium species (Fig. S3a, b) . In the maximum-likelihood tree based on the glnII gene, strain RAM11 T is grouped with the members of the genus Ensifer (Fig. S3c) . Close relationship with the members of either the genus Ensifer or the genus Rhizobium could not be supported.
Presence of the nifH gene was tested according to Bürg-mann et al. [39] with the following primers: nifH-univ-for, GCIWTITAYGGNAARGGNGG, for A reaction; nifHuniv-forB, GGITGYGAYCCNAAVGCNGA, for B reaction; and nifH-univ-rev, GCRTAIABNGCCATCATYTC, for reverse site. The nifH gene of strain RAM11
T showed the closest relatedness to the nifH gene of Rhizobium tropici UCSU 2099 (99.32 %). Nitrogenase activity was tested by the acetylene reduction assay of Hardy et al. [40] . The strain RAM11
T was grown on medium proposed by Szuróczki et al. [9] with 0.1g l À1 KNO 3 as nitrogen source (the strain was unable to grow without a nitrogen source). Even after repeated measurements this test gave negative results.
The nodD gene was not present in the strain RAM11
T .
Based on the phylogenetic analysis, morphological and physiological characterization, as well as chemotaxonomic properties, we propose that strain RAM11 T belongs to a novel genus within the family Rhizobiaceae with the name Gellertiella hungarica gen. nov., sp. nov.
DESCRIPTON OF GELLERTIELLA GEN NOV.
Gellertiella (Gel.ler.ti.el¢la. N.L. dim. fem. n. Gellertiella genus named in honour of Gell ert, the Hungarian name of the saint after whom the spa is named where the organism was isolated from). C (optimum is at 20-37 C), between pH 5 and 10 (optimum is at 7-9) and only in the presence of 0-1 % (w/v) NaCl (optimum is 0 %).
Positive for phosphatase, gelatinase, a-amylase and casease activities, esterase (C4), esterase lipase (C8), leucine arylamidase, trypsin, acid phosphatase, naphthol-AS-BIphosphohydrolase, a-glucosidase and N-acetyl-b-glucosaminidase enzyme activities. Aesculin is not hydrolysed. Negative for Hugh-Leifson test, nitrate reduction, urease activity, lipase (C14), alkaline phosphatase, a-galactosidase, valine arylamidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase and a-fucosidase enzyme activities. Negative for acid production of all carbon sources of API 50CH except D-fructose. Sensitive to the following antibiotics: amoxicillin, ampicillin, cefoxitin, cefuroxime, penicillin G, netilimicin, imipenem, vancomycin, linezolid, neomycin, combination of piperacillin+tazobactam, ciprofloxacin, tobramycin, gentamicin, carbenicillin, meropenem and erythromycin. Resistant to cefamandole, polymyxin B and clindamycin. Q-10 is the major isoprenoid quinone. The G+C content of the genomic DNA is 62.9 mol%.
The type strain is RAM11 T (=DSM 29853 T =NCAIM B.02618 T ); it was isolated from the pool water of a thermal bath at Budapest.
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